Project : Prepared by: Date :
Job No.: ltem: L06 P3 Shear cage S1Checked by: Sheetno.: 1 of 5

This spreadsheet illustrates the punching shear check for Level 06 - column at grid K1-30 (shear cage S1)

The punching shear resistance for section in flexure is given in Technical report TR43 (section 6.11.2)

Concrete foy = 45MPa T

Reinforcement fy = 460MPa TEET i

= 3180kN —

Sle 220 THE
CoUMN CAPITALS 200

Design shear Vdesign :

Transverse direction

Panel width = 8.4m

Thanks to capitals, the equivalent section at critical perimeter is 420D (320+100) x 1000W (600+2*200)

Effective depth diy == 420mm — (25mm + 16mm + 8mm) diy = 371-mm

Length of critical perimeter perpendicular to transverse direction
by := 1000mm +2:1.5-(dy, — 100mm) by, = 1813-mm

Area reinforcement provided (8T20 + 3 bonded tendons 5s)

3-5-110kN
Asy = 8T20 + — Ase. = 6099~mm2
y tr

Width over which reinforcement provided in width

Biro = 1000mm +2-1.5-320mm Do = 1960-mm
Area of reinforcement provided in width, btr

Ase, = 2 A As, = 5642-mm>

Spv = T ASy Spv = -mm
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Concrete shear capacity
100As
ky = min[—pv ,3} kq = 0.839
by -dliy
ko = max(1 ,400mmj
dir ko = 1.078
1
L 3
e A Pa v = 0.739-MPa
1.25 25MPa
Effects of prestress
—-420mm
e = T +45mm +25mm ey = —140-mm
For Span width 8.4m
Prestress force/ tendon after all losses = 110kN
Number of tendon across panel width = 7*5=35
Prestress force across panel width
P := 35-110kN P — 3850-kN
Prestress force across critical perimeter, P1
P1:=0.5-P P1 =1925-kN
Area of concrete across panel width (8.4m) A = 0.32m-8.4m A = 2688 m2
(320mm)? 3
Zi = by ——————— Z:=0.031'm
t tr 6 t
2l
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Applied Moments and Shear Forces

M, := 1350kNm

Vi, = 1380kN
Vor,. = v by d + Mo~ Ver,, = 754-kN Vi
Cftr = Ve Otr Otr * Mo~ Clyy = /9% MO'_r — 257.kN
tr Mtr
Longitudinal direction
Panel width = 8.4m
Effective depth dlg = 420mm — (25mm + 8mm) dlg = 387-mm
Length of critical perimeter perpendicular to longitudinal direction
byg = 1000mm +2:1.5-(d} ~ 100mm) bjg = 1861-mm
Area reinforcement provided (8T20 + 3 bonded tendons 5s)
3-5-110kN
Aslg :=8T20 +—fy ASIg _ 6099-mm2
Width over which reinforcement provided in width
b|92 := 1000mm + 3-320mm b|92 = 1960-mm
Area of reinforcement provided in width, btr
by
— 19 _ 2
As|g1 = b—~As|g As|g1 = 5791-mm
g2
Concrete shear capacity
1OOAs|g1
kg, = minf ——— .3 ky = 0.804
b|g-d|g
k= max[1 ,400mmj
dig ko = 1.034
1
079 1 3
. 3 4 cu
=———-kq ko - -MPa v, = 0.721-MPa
MeT o5 1 12 [25MP;J c
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Effects of prestress

—-420mm
eg=—",  + 25mm + 25mm elg = -160-mm
For Span width 8.4m
Prestress force/ tendon after all losses = 110kN
Number of tendon across panel width = 7*5=35
Prestress force across panel width
P|g = 35-110kN Plg — 3850.kN
Prestress force across critical perimeter, P1
P1|g =0.6-P P1|g = 2310-kN
Area of concrete across panel width 2
(8.4m) Ac.lg :=0.32m-8.4m Ac.lg =2.688m
2, o by (320mm)° Z: 1q = 0.032:m°
tlg =Pig ™ ¢ tlg = 0.032:m
Mg 1) = 08P -9 051 o
0.lg = =*="lg Aclg lg™lg Mg = 251-kNm
Applied Moments and Shear Forces
M|g = 1550kNm
V|g = 1370kN
Very = v by dr + My 19
Ilg = Yc™Plg g Y Vv
Ig MO'ﬁ _ 299.kN Vcr|g = 741-kN
Mlg
Total shear resistance
Ver = Very, + Vcr|g Ver = 1495-kN
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Applied shear force

Longitudinal direction provides worst condition

M|
— e — 19
Veff = Vdesign (1 0+1.5 blg'VIgJ Vgt = 6080-kN

Check "provide shear cage" if Vg = Ver

shear =

"shear cage not required" otherwise

|CheCkshear = "provide shear cage”

Asv required

(Ve — Ver)

eff 2

Agy = Agy = 10493-mm
VU095, sV

Using T16 double legs links, number required

ASV

"~ 2T16 No = 26

Maximum spacing permitted = 1.5d

Place 2x8 = 16 Nos at 150 spacing no on perimeter of 0.5d from the column face.

Place 6x8 = 48 Nos at 150 spacing no on perimeter of 2.25d from the column face.
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